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Abstract – This study aimed to determine the effect of 
compost on the growth of Azolla microphylla PB 260 clone 
rubber seedlings. This research has been conducted in 
Agriculture Faculty, University of Riau. The study was 
conducted for 3 months starting from April 2013 to July 
2013. The research was carried out experimentally  using 
Completely Randomized Design (CRD) non factorial 
consisting  of  4 treat ments  and 3 replications, obtained 12 
experimental units and each unit consists of 3 seeds so that 
total  earned is 36 rubber seedlings and as sample 2 seedlings 
per unit experiment. Compost treatment given to the  
provision of  treatment levels; 0 gram (0 ton/ha), 15 gram (10 
ton/ha), 30 gram (20  ton/ha),  45  gram  (30 ton/ha), mixed by 
weighing soil 3  kg. The data were statistically analyzed using 
analysis of variance, followed by Duncan's test New Multiple 
Range Test (DNMRT) at the level  of  5%. Parameters 
observed were observed parameters is Long   Branch Grafting 
(c m), Ste m Circumference (cm), number  of leaves (strands), 
Leaf Area (cm²) and the Root Width Ratio (RWR). Azolla 
microphylla composting on growth of rubber seedlings mini 
stum significant effect on the  length and number of leaves 
grafting. As for the parameters of the circumference of 
grafting, extensive root and root Editorial ratio suggests that  
the  effect  is  not  real. Compost  dosing  30 gram/polybag 
provide  the  best  results  for  the  growth of rubber seedlings 
mini stum compared with all doses used. 
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I.    INTRODUCTION 
Rubber tree (Hevea brasiliensis) is  one of the 
commodities that have high economic value. Rubber 
plantations  in  Indonesia  has  reached  3,262,291   ha, 
84.5%   of    which    are  owned    by   the  community, 
privately owned 8.4% and  only 7.1% of state-owned 
(Nazaruddin and Paimin, 2007) [1]. Riau Province  has 
around  499,490  hectares  rubber  tree plantation of dry 
rubber production  357,024 kg/ha/year. Based on these 
data the productivity of rubber in Riau in 2010 is still 
relatively low when compared with the  productivity of 
dry  rubber  in 2004 which reached 736,690 kg/ha/year 
(Badan Pusat Statistik Provinsi Riau, 2010) [2]. Causes of 
low productivity of rubber is  most people prefer to plant  
rubber  seeds  from  the  seed  that  they  cultivate before, 
and instead of using seeds derived from grafting (Badan 
Penelitian dan  Pengembangan Pertanian, 2005) [3]. 
The initial step to consider in rubber cultivation is a 
good supply of seeds, because the nursery plays an 
important  role  in  achieving optimal  production. 
Generally aimed at providing rubber nursery rootstocks 
will be used as the parent material attachment buds on 
the stem (entres) on stage grafting. To obtain good seed, 
required maintenance and fertilization treatments during 
the nursery going. 
Now days, the use of organic fertilizers is increasing 
due  to  the  low  and  decreasingly content of  organic 
matter in the soil which is reducing soil fertility. The use 
of organic fertilizer has the characteristic  that  is   slow to   
react,  has   a   residual effect and can improve soil 
structure and add organic material to  the  soil  (Karama, 
1980) [4].  Currently  the use  of organic  fertilizers are 
still focused on the  use of  manure or cow manure or 
chicken, while the material is more difficult to obtain  a 
higher selling price  cause  that  needs to look for other 
alternatives to take   advantage of the rest–the rest of the 
processing plant and the agricultural industry to be used as 
compost (Gumbira, 1996) [5]. 
Quality compost is usually identified with the existing 
nutrient content dialamnya. Compost quality varies greatly, 
depending on the raw materials or the composting 
process. Further more Sanchez (1993) [6], states that the 
nutrient needs of the plant will be met by the provision of  
co mpost with   approximately 10 ton/ha, but can vary 
according to the type of plants used. 
Fertilizer for plants is the availability of macro and 
micro  nutrients  enough  so  that  the  plant's  metabolic 
needs are met. The fertilizers that contain one of which is 
compostable. Compost is often defined as a process 
occurring biological decomposition of  the  compound– 
organic compound  that occurs  due to the activity of 
microorganisms that  work  at  a  certain  temperature in 
the  container  where  the  composting takes  place. The 
basic ingredients of  many  composting, one  of  which 
utilize aquatic plants Azolla. 
 Azolla is the name of aquatic ferns plants that float 
on the  surface of the  waterwith a small leafes and at 
particular times it will grow up in a numbers. Leaf color 
can be very green and  thick. Azolla is the only one 
genus which is floating on the water from fern  Azollaceae 
species. There are seven species included in this genus, one 
of  them is Azolla microphylla. Azollaceae species now 
recommended for incorporation into Salviniaceae rate. 
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This plant symbiosis with Anabaena azollae, blue–green 
algae (Cyanobacteria) and Azolla as a host or a home for 
algae. Additionally, Azolla is a potential compost because it 
has a high N content. In this mutually beneficial 
relationship, in charge of fixing Anabaena and assimilate 
nitrogen gas from the atmosphere. Nitrogen is then used by 
Azolla to form proteins. While the task of providing carbon 
Azolla and comfortable environment for the growth and 
development of algae. Unique symbiotic relationship that 
makes Azolla into useful plant with good nutritional quality. 
Azolla nutritional value it contains high protein levels 
between 24-30%. Essensialnya amino acids, especially 
lysine 0.42% higher than the concentrations of corn, bran, 
and broken rice (Arifin, 1996).(
Additionally, Azolla is a potential compost because it 
has a high N content. In this mutually beneficial 
relationship, in charge of fixing Anabaena and assimilate 
nitrogen gas from the atmosphere. Nitrogen is then used by 
Azolla to form proteins. While the task of providing carbon 
Azolla and comfortable environment for the growth and 
development of algae. Unique symbiotic relationship that 
makes Azolla into useful plant with good nutritional quality. 
This research aims to study the effect of various 
doses of dose on the growth of Azolla  compost mini 
stum rubber seedlings and get a perfect dose for growth. 
II.   M ATERIALS AND METHODS 
The research  was conducted at Agriculture Faculty, 
University of Riau from April to July 2013. Materials used 
in this study are; rubber seedling grafting stum mini clone 
PB–260 from 4 months, Azolla compost, polybag  size  of  
20cm x 40cm  (3 kg soil), top soil  and water  type  ultisol. 
The research was done experimentally by using 
Completely Randomized Design (CRD). 
The study consisted of 4 treatments  and 3 replications. 
Each experimental unit consisted of 3 seedlings are  
planted  in polybags,  so a total of 36 seedlings were 
obtained, namely rubber and as a 2 seed samples per 
experimental unit. Provision of compost treatment given  
to the level of treatment; 0g (0ton/ha), 15g (10 ton/ha), 
30g (20 ton/ha), 45g (30  ton/ha),  mixed  by  weighing 
soil 3 kg. The data were statistically analyzed using 
analysis of variance, followed by Duncan's test New 
Multiple Range Test (DNMRT) at the level of 5 %. The 
length parameter is observed Grafting shoots (cm), Stem 
circumference (cm), Number of leaves (strands), Leaf Area 
(cm²) and the Root Width Ratio (RWR). Observations were 
made every 4 weeks until the end of the study. 
 
III. RESULTS AND DISCUSSION 
From  the  research  result  shows  that  by  giving 
Azolla compost in rubber mini stum nursery reveal 
significant  effect on shoot length  and number  of leaves 
grafting. Giving Azolla compost with a dose of 30 
g/polybag give the best results on any parameter was 
observed.
 
Table I. The mean Length of shoots grafting, Stem circumference, Number of leaves, Leaf area and Root Width 
Ratio (RWR) Rubber Seed with Compost Treatment Azolla microphylla 
 
Treatment 
(g/polybag 
compost) 
Length of 
shoots grafting 
(cm) 
Stem 
circumference 
(cm) 
Number of 
leaves 
(strands) 
 
Leaf area 
(cm²) 
Root Width 
Ratio 
(RWR) 
0 40.83 bc 2.57 a 11.21 c 158.17 a 1.37 a 
15 51.72 b 2.64 a 23.27 b 175.85 a 1.03 a 
30 69.90 a 2.73 a 34.35 a 226.61 a 1.42 a 
45 58.95 b 2.60 a 17.69 bc 177.18 a 1.24 a 
Description: The numbers followed by the same lowercase letters are not real different according to the level of 5% DNMRT 
 
Without compost (0 g/polybag) produce lowest 
length grafted seedlings rubber, which is 40.83cm. 
Presumably because of nutrient content were not 
sufficient to meet the needs of rubber seed so it can 
not deliver the results that the  maximum height of 
the rubber seeds. This is in line with Dwijosaputro 
(1990) [7]( opinion, states the plant thrives when 
necessary elements are in short supply and the 
appropriate  dose to absorbed by plants, so as to provide 
better results for the plant. Shoot length and number of 
leaves grafting affected by composting, which has an 
important role to compost vegetative growth of rubber 
plants. 
Lakitan (2000) [8]( states that the most influential 
elements on the growth and development of the leaf is 
nitrogen. N content contained in the co mpost will be 
used in the plant cell enlargement. Meanwhile, 
according to Nyakpa (1988) [9], the process of leaf 
formation can not be separated from the role of 
nutrients such as nitrogen and phosphate contained in 
planting medium and available to plants. Harjadi 
(1996) [10], states that the number of leaves associated 
with plant height, where the height of the plant, the 
more leafes that will be formed, because the leaf nodes 
are formed from the locus of the existing leafes on 
the stem. Seen a noticeable increase in the dose  level  
of 30 g/polybag which produces a rich amount of 
highest leaf 24.35. 
Result shows  that  young leafes  rubber  seedling 
which  is  given  Azolla  co mpost  30 gram/polybag 
doses shad the highest leaf width, which is 226.61cm². 
This is presumably due to the treatment given, 
especially micro-nutrient content and is sufficient for 
the plant to make the process of treatment 
pertumbuhan. At 0 g/polybag showed the lowest 
amount of leaf area.  Nutrients needed and hormones 
are  absorbed  by  plants  in  very low concentrations 
causes insufficient availability of nutrients and 
hormones needed by plants. Consequently affects the 
process of cell differentiation in cell elongation and 
widening  is not running optimally and the plant will 
only had small leafes. Djafarudin (1987) [11], said 
plants grew well when all required elements are 
available fairly, especially those elements in a form 
suitable  for plant absorbed. 
Giving the  treatment of  girth grafting provides 
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tangible  results. Giving 30 g/polybag treatment showed 
that 2.73 cm circumference growth grafting greater  
than other treatments. Azolla compost dose given   
different   effects, although the scale of increase did not 
differ much. This is presumably because the rubber 
has the girth growth speed slow grafting and at least 
the availability of potassium in the Azolla compost. 
Lizawati (2002) [12]( states that annual crops such as 
plantation crops grew long horizontal direction, so as to 
increase the circumference of grafting on plantation 
crops  require a  relatively  long  time.  In general,  the  
speed  of growth of buds the girth of grafting seedling 
origin is 4.0  cm/year  (Badan  Pusat  Penelitian  Karet, 
2003) [13]. 
Suriatna (1988) [14]( (states that the  elements of 
N, P, K was instrumental in accelerating the pace and 
growth in plants where nitrogen is a  constituent of 
many compounds while fosphor serve to  accelerate 
the  development of the    roots,  add    resistance  to 
pests   and   diseases,   play a role in the process  of 
respiration, the process cell division, and metabolism 
of  plants that  encourage plant growth, such  as the 
girth.  Potassium elements  served  to accelerate  the 
growth of meristematic tissues mainly stems of plants, 
reinforcing  rods so it is not easy to fall, very important 
in the process of photosynthesis in which the 
increasing photosynthesis in plants will increase the 
size of the girth of the plant. The more the rate of 
photosynthesis increase and then fotosintat can provide 
the size of a large stem diameter increment. 
Observation of  Root  Width  Ratio  (RWR)  had  
no significant  effect,  but   growth  is highest  in the 
treatment  30 g/polybag  1.42  cm  and  1.03  cm  the 
lowest A1. It is thought by giving Azolla compost 30 
gram/polybag could increase the availability of 
nutrients  in  the  soil  so it is available for  the growth 
of rubber seedlings. Thus there is no addition or  
reduction ratio of crown roots  were evident when the  
dose was increased compost. Crown and root 
formation,  nutrients  that  play  a role in the process 
of   photosynthesis   which   produces   photosynthate 
used in crowns  and root formation is available, but 
can not say enough for the plant to grow larger. 
According  Sarief  (1986)[15], if  the  plant  roots 
are  well developed, the  growth of other plant parts 
would  be  good  too  because  the  roots  are  able  to 
absorb water and nutrients needed by plants. So also 
according to Gardner (1991)[16], the comparison 
between the crown and the root has the sense that the 
growth of a plant  part followed by the growth of other 
plants. 
 
IV. CONCLUSION 
From the  research that  has been carried 
out, it can be concluded that the provision of compost 
on the growth of  Azolla  microphylla seedling rubber 
mini stum reveal significant effect to the length and 
number of leafes grafting. As for the parameters of the 
circumference of  grafting,  extensive  root  and  root 
width ratio had no significant effect. Dosing best 
compost for the growth of rubber seedlings at a dose 
level of 30g / polybag. 
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